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Most commonly found as… Indole-3-
acetic acid or IAA.
What is it? IAA is a weak acid similar
to tryptophan. Its existence was first
suggested by the Darwin brothers as
a compound responsible for ‘the
power of movement in plants’, but it
was not named and chemically
defined until much later.
What does it do? Everything!
What, everything? Yes, auxin
apparently regulates almost
everything in plants including rates
of cell expansion, rates of cell
division and establishment and
maintenance of pattern during
growth and development.
How does it manage that? This is still
a mystery, but it appears that the
hub of auxin signalling is targeted
protein degradation. Components of
the ubiquitinylation system,
including a SCF-type
ubiquitin–protein ligase, SCFTIR1,
and the ubiquitin-related protein,
RUB1, are essential for normal auxin
signalling. Targets for SCFTIR1
include a large family of
transcriptional regulators called the
Aux/IAA family. Aux/IAAs are
characterised by four highly
conserved domains, one of which,
domain II, acts as a destabilisation
signal and is both necessary and
sufficient for the interaction of
Aux/IAAs with SCFTIR1. Auxin
promotes this interaction and
reduces the stability of the Aux/IAAs
below an already low level. 
What do Aux/IAAs do? The Aux/IAAs
appear to regulate transcription
through their interaction with Auxin
Response Factors (ARFs). Aux/IAAs
and ARFs can form homo and
heterodimers through domains III
and IV, which are found in both
protein families. ARFs bind to the
auxin response elements of auxin-
regulated genes and act most
efficiently as dimers. Aux/IAAs
appear to compete for dimerisation
and hence block ARF function.
Auxin destabilises Aux/IAAs and
hence activates ARFs. Aux/IAA genes
are themselves regulated by this
system, forming a negative feedback
loop. The complexities of auxin
signalling may reflect the varied
dynamics of induction, activation and
degradation of these gene families. A
major missing link in the model
described above is a lack of
knowledge about how auxin
regulates Aux/IAA stability. By
analogy with similar systems in other
species it is likely that auxin results
in a modification of the Aux/IAAs, for
example phosphorylation, allowing
recognition of the Aux/IAA by
SCFTIR1.
Is there a receptor? I bet you think
that’s an innocent little question.
Well you are sadly mistaken. There is
a well-characterised protein that
binds auxin called the Auxin Binding
Protein 1 or ABP1. This protein is
essential for embryogenesis and
manipulation of its levels in
transgenic tobacco plants results in
changes in auxin sensitivity. So yes,
there is an auxin receptor. However,
the biology of ABP1 is very curious:
most of it is in the endoplasmic
reticulum, but some appears to
escape to act at the cell surface.
Furthermore little is known of the
events downstream of ABP1 and the
relationship between ABP1 and the
other components of auxin signalling
is entirely opaque.
How does auxin get around? Auxin is
unique among plant hormones in
having its own personal transport
system. Uptake can be facilitated by
influx carriers and efflux is
dependent on efflux carriers that are
localised to allow directional polar
transport of auxin. Polar transport is
key to auxin’s roles in long distance
signalling and patterning during
development. There is a large
family of efflux carriers and their
activity is regulated both
transcriptionally and post-
translationally. There is some
evidence that they too are targets for
auxin-mediated degradation.
So is that it then? No, certainly not.
There are many many biological
responses to auxin that have been
physiologically characterised over the
years — phototropism, gravitropism,
vascular differentiation, lateral root
formation, apical dominance and
polarity are just a few of them.
Connecting these to the emerging
molecular picture will keep us all
busy for quite some time.
Where can I find out more?
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